An eletrophoretic analysis of three species of the subgenus
Most Neotropical Sabethini belong to the genus Wyeomyia Theobald. These diurnal sylvatic mosquitoes may be vectors of arboviruses in the Neotropical region (Hervé et al. 1986 ). The subgenus Dendromyia Theobald holds most species in the genus Wyeomyia. The subgenus Dendromyia was previously considered to be composed of 43 species, the majority of which were superficially described from only a few specimens. In general, the immature stages and the morphological characters of males and females of Dendromyia species are poorly known or are unknown. Therefore the phylogenetic relationships among species in the subgenus Dendromyia remain obscure.
Currently, six nominal species are recognized as belonging to the subgenus Dendromyia: Wy. (Motta & Lourenço-de-Oliveira 1995) . An extensive morphological analysis and redescription of immature stages as well as both males and females of these six species (unpublished data) showed that they share more characters than the group of six species shares with other Wyeomyia species. The purpose of this study is to perform a comparative allozyme analysis and to estimate genetic similarities among these species and other related Wyeomyia species. The level of genetic similarity is expressed by identity values (I) (Nei 1972) , and can be used to determine taxonomic relationships. The technique of allozyme eletrophoresis has been successfully and widely used to assist in resolving taxonomic problems and to infer on genetic relationships (Bullini 1982 , Thorpe & Solé-Cava 1994 . In the present report we compare six species, three from the subgenus Dendromyia and three other species previously included in different groups or series in the subgenus Dendromyia, as proposed by Lane and Cerqueira (1942) .
MATERIALS AND METHODS
Multilocus enzyme eletrophoresis was carried out in agarose gels with adult specimens, as described by Momen and Salles (1985) with the modifications of Rosa-Freitas (1988) .
The allozyme study compared three species of Dendromyia (Wy. luteoventralis, Wy. ypsipola and Wy. testei) and three species belonging to the following groups or "series" (Lane & Cerqueira 1942) Allozyme data were analysed using the genetic computer program BIOSYS -1 (Swofford & Selander 1981) . Levels of heterozygosity and genetic distances and identities (Nei 1978) were estimated for all species analyzed. The genetic identities were then used to build a phenogram using the unweighted pair group mean analysis (UPGMA) (Sneath & Sokal 1973) .
RESULTS
One out of the eight loci analyzed -GPI -was monomorphic in all species. FUM was monomorphic in five species except in Wy. confusa, while PGM was polymorphic in all species ( Table I ).
Enzymes that presented polymorphic loci were: in Wy. testei (PGM, IDH 1 and 2, ME and 6-PGDH), Wy. negrensis (MDH, PGM, IDH 1 and 2 and ME) and Wy. mystes (MDH, PGM, IDH 2, ME and 6 PGDH). The frequency of polymorphic loci was 62% for these three species; the mean heterozygosity values were 0.13, 0.08 and 0.13, and mean number of alleles per locus were 2.3, 1.9 and 2.3, respectively (Table II) .
Except for GPI, the majority of enzymes was polymorphic (87.5%) in Wy. confusa, with mean heterozygosity of 0.082 and a mean number of 2.6 alleles per locus. In Wy. luteoventralis six loci were polymorphic (MDH, PGM, IDH 1 and 2, ME and 6 PGDH) and the percentage of polymorphic loci was 75%, with the mean number of 2.0 alleles per locus and the observed mean heterozigozity of 0.23, which was the highest among the analyzed species. Wy. ypsipola presented only one polymorphic locus (PGM), and the values were 12.5, 0.042 and 1.3 respectively (Table II) .
Values of genetic identities (I) and distances (D) (Nei 1978) between the species are listed in Table III 
DISCUSSION
This is the first allozyme analysis performed with Neotropical species of Wyeomyia. In the course of this study, we found that several enzyme systems used in similar analyses of other culicid mosquitoes (Anopheles, Rosa-Freitas et al. 1990 , Narang et al. 1991 Culex, Humeres et al. 1990 ; Aedes, Nielsen et al. 1995 ) did not produce readable bands.
The limited number of enzymatic loci analyzed may not provide the best estimate of variation that actually exists between the assayed species. Regardless, the results of the allozyme analysis still agreed with the morphological studies and the subsequent taxonomic treatment by Motta and Lourenço-de-Oliveira (1995) for species belonging to the subgenus Dendromyia.
The highest percentage of polymorphic loci (Table II) was observed in Wy. confusa (87.5%). The percentage of polymorphic loci in this species is higher than those found in some mosquitoes, such as An. albimanus (55%, according to Narang et al. 1991) , An. aquasalis (27%, Flores-Mendoza 1994) and An. pseudopunctipennis (ranging from 12.1% to 78.8%, Manguin et al. 1995) . Alternatively, Wy. ypsipola presented a low percentage of polymorphic loci (12.5%).
The mean heterozygosity values found for the analyzed Wyeomyia species are within the range observed for other mosquito groups, such as Anopheles (Narang et al. 1991 , Flores-Mendoza 1994 .
Among the species currently included in the subgenus Dendromyia (Wy. luteoventralis, Wy. ypsipola and Wy. testei), high values of genetic identity were obtained (Table III) . This reinforces the conclusion from morphological analysis, that these three species comprise a distinct group within the genus Wyeomyia. In addition, the highest I value a : a locus is considered polymorphic if more than one allele was detected; b : unbiased estimate (see Nei 1978) . Motta and Lourenço-de-Oliveira (1995) and Motta (1996) . The highest I value found between a member of the subgenus Dendromyia and a non Dendromyia species was that between Wy. luteoventralis and Wy. confusa (0.54). Indeed, Wy. confusa is bionomically similar to the Dendromyia species, e.g. predatory behavior of larvae and use of Callathea and Heliconia plants as larval habitats. Regardless, Wy. confusa belongs to the Prosopolepis group of Wyeomyia because it is neither morphologically related nor has enough genetic similarity with other members of the subgenus Dendromyia.
In reviews on the relationship of I to systematic diversity of vertebrates, invertebrates and plants, Thorpe (1982) and Thorpe and Solé-Cava (1994) concluded that generally conspecific populations have I values above 0.85, while between congeneric species the usual range is about 0.85 to 0.30 and between genera I values are usually in the range from 0.45 to zero (generally bellow 0.35). The I values observed among Wy. luteoventralis, Wy. ypsipola and Wy. testei, ranging from 0.55 to 0.76, show that they are closely related species and reinforce their congeneric relationship. On the other hand, the allozyme analysis of Wy. negrensis, Wy. mystes and Wy. confusa presented low genetic identity with I values ranging from 0.21 to 0.26, suggesting that they belong to distinct groups, probably different subgenera within the genus Wyeomyia. Nevertheless, the I values between some of them were very low, such as between Wy. testei and Wy. negrensis (I = 0.03). These results suggest that they may belong to different genera. Indeed, Wy. negrensis, Wy. confusa and Wy. mystes were previously thought to belong to the series Cleobonnea, Prosopolepis and Dendromyia respectively (Table III) . Our findings suggest that these three series consisted of an unnatural classification, and that more detailed and comprehensive morphological and genetic studies should be conducted to better understand the phylogenetic relationships among the Wyeomyia species.
